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METHOD FOR MACKING BALLOON CATHETER 

BACKGROUND OF THE INVENTION 

5 1 . Field of the Invention 

The present invention relates to a method for making a silicon balloon catheter, 
and more particularly, to a method for making a silicon balloon catheter in which a first 
tube having its outer diameter slightly smaller than that of a desired catheter is formed 
ifi by an extruding method, mold lubricant is coated at a portion of a balloon injection 
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_g 1 0 opening, a thin film type second tube is formed at the coated outer surface of the first 

Ul 

Q tube by a second extruding, and then the catheter is vulcanized and cut. As a result, 

j=& when liquid is injected to an expansion tube, the second tube is separated from the first 

tube, thereby performing a function as a balloon. 
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15 2. Description of the Related Art 

In general, a catheter made of silicon is a thin and long tube being inserted into 
the human body in order to draw blood or inject medicine. For example, it is used a 
urine path tube, that is, it is inserted to bladder through urethra in order to make urine 
filled within the bladder discharge. 
20 Figure 1 is a cross-sectional view illustrating a balloon catheter in accordance 

with a conventional art. Figure 2 is a block diagram illustrating a manufacturing method 
of a balloon catheter in accordance with a conventional art. 

In a construction of the conventional art (referring to Figure 1), a tube 13 has a 

partition 19 between a discharge tube path 12 for discharging urine through a urine 

25 discharge opening 1 7 and an expansion tube 14 for expanding a balloon. A balloon layer 
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16 is adhered to an outside of the tube 13 by an adhesive 18. Also, the conventional 
catheter has a balloon injection opening 15 for making the expansion tube 14 and the 
inside 16a of the balloon communicate. 

In order to manufacture the catheter as constructed above, firstly, the tube 1 3 is 
extruded in order to provide the discharge tube path 12 and an expansion tube 14 in step 
SI, thereafter vulcanized in step S2 and cut with a predetermined length in step S3. 

Next, the balloon injection opening 15 and the urine discharge opening 17 are 
punched in step S4 and then a tip portion 1 1 is formed in step S5. Thereafter, the balloon 
16 molded in a separate process, i.e., the step S6, is adhered by adhesive in step S7 and 
then over-coated in step S8. 

However, in the catheter as described above, there are several disadvantages 
that since it is manufactured by an adhesion of a balloon molded by a separate process, 
the diameter of the balloon portion become thicker relatively in comparison with an 
another portion of the catheter. As a result, the portion caused a patient to feel a very big 
pain in the surgical operation and also sometimes there is a serious situation that the 
adhesive portion is apt to be separated. 

Also, U.S.PatentNo. 5,137,671 disclose an another conventional catheter 
manufacturing method. 

In the explanation of the manufacturing method with reference to drawings, as 
shown in Figure 3a, there is provided a tube 100. The tube 100 includes a first tube 120 
(a tube having a big diameter) and a second tube 140 (a capillary tube having a small 
diameter). 

When the tube 100 as described above is provided, as shown in Figure 3b, a 

first opening 160 communicating the second tube 140 at the outer surface of the balloon 

expansion unit is punched. Thereafter, a polymerization type filling material 180 like 
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silicon rubber is filled within the second tube 140 from an end (a lower end) of the tube 
100 to the first opening 160. Also, a tip 200 is attached to a lower end of the tube 100 
and then the ends of the first and second tubes 120 and 140 are closed. 

Next, the tube 100 is dipped into mold lubricant liquid (soapy water or Vaseline 
5 liquid etc.) from its end to the balloon expansion unit, especially until the line of A-A of 
the tube 100 and then solidified. Thereafter, the tube 100 is coated by a mold lubricant 
300 until the balloon expansion unit of the outer surface of the tube. At the same time, 
the mold lubricant 300 is filled at the first opening 160 and a portion of the second tube 
140, so that the tube is formed as shown in Figure 3c. That is, the mold lubricant is 
10 filled within the second tube from the line of A-A of the balloon expansion unit to the 
first opening and coated at the outer surface of the tube between the lines of A-A and B- 
B. 

Thereafter, as shown in Figure 3d, the tube 100 is processed by surface active 
agent until before (the line of B-B) the balloon expansion unit, dipped into 
15 predetermined water or hot water on several times and then the mold lubricant coated 
except for the balloon expansion unit is removed. Thereafter, as shown in Figure 3e, 
many folds layers, that is two folds in the Figure 3e, are coated at the entire outer 
surface of the tube 100, thereby forming an overcoat layer 400. 

Next, the filled and coated mold lubricant of the balloon expansion unit is 
20 removed through the second tube 140 of the tube, thereby forming a space portion 440 
for expanding the balloon. 

However, in case of the balloon catheter manufactured by the above processes, 

after dipping the tube into the mold lubricant liquid, the mold lubricant coated at a 

portion (between the end and the line of B-B) except for the balloon expansion opening 

25 is removed. At this time, in the dipping process of the tube in water by several times, 
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wastewater is increased, thereby occurring environmental pollution. 

Also, there is a disadvantage that when the mold lubricant did not completely 
removed, after forming the space portion, pushing phenomenon is occurred, so that the 
surrounding overcoat layer is exfoliated and swelled together with the space portion. 

Also, the conventional catheter manufacturing method does not solve the 
problem that the diameter of the balloon portion is thicker than that of the other portion. 

As an example of an another conventional art, a silicon rubber catheter is 
disclosed in Japanese Patent Registration No. 3015310 registered on June 21, 1995. 

According to the above conventional art, a balloon is installed as one body in 
order to coat the surface of the catheter body. A catheter body having a discharge tube 
path formed by an extruding process through silicon rubber material and a drain at the 
outside of the tube wall is vulcanized and then mold lubricant is coated to a molding 
end (a portion for forming a balloon) of an insertion fixing portion. Thereafter, a wall (a 
balloon) is stacked at the outer surface of the tube wall of the catheter body and 
vulcanized again and so a tip portion is formed. At this time, the wall and the tube wall 
of the catheter is formed at the same surface, so that the resistance by the step portion of 
the wall surface is broken off and at the same time, transformation of the wall surface is 
prevented. 

However, practically, it is impossible to manufacture the expansion tube of a 
continuous drain type for expanding/contracting the balloon according to the above 
conventional art. 

Because the silicon rubber layer coated in second extruding makes the drain to 
be depressed. If the silicon rubber layer is coated with thinness, since the adhesion force 
is not sufficient, a phenomenon that a portion except for the balloon portion is 
exfoliated is occurred. 



SUMMARY OF THE INVENTION 

To solve the above problems, it is an object of the present invention to provide a 
method for making a silicon balloon catheter in which since a step portion of the 
balloon portion is removed, a pain to the patient in surgical operation is relieved. Also, a 
portion except for the balloon portion is prevented from separating, at the same time 
productivity can be enhanced and the manufacturing cost can be reduced. 

To achieve the above object, there is provided a method for making a balloon 
catheter using silicon rubber A method for making a balloon catheter using silicon 
rubber comprising the steps of: forming a first tube by extruding firstly, the tube having 
its outer diameter slightly smaller than that of a desired catheter, then vulcanizing and 
cutting the first tube; punching two balloon injection openings having small diameter at 
a portion for expanding into balloon in the first tube after inserting a support rod into a 
discharge tube path; coating mold lubricant at a portion of the balloon injection 
opening; connecting the first tubes coated the mold lubricant by using a connection unit 
after removing the support rod, and thereafter forming a second tube at the coated 
outside surface of the first tube by extruding secondly, performing a vulcanizing process 
and cutting again; forming a tip at the tip portion of the first and second tubes; and 
punching a urine discharge opening at the first tube. 

An embodiment of the present invention is disclosed in order to make a silicon 
rubber catheter having no a step portion economically, in which when air is injected to 
an expansion tube, a portion coated by mold lubricant between the first and second 
tubes is separated and expanded, thereby performing a function as a balloon. 



BRIEF DESCRIPTION OF THE DRAWINGS 



The above objects, features and advantages of the present invention will 
become more apparent from the following detailed description when taken in 
conjunction with the accompanying drawings, in which: 

Fig. 1 is a view illustrating a construction of balloon catheter in accordance 
with the conventional art; 

Fig. 2 is a block diagram illustrating a method for making a balloon catheter in 
accordance with the conventional art; 

Figs. 3a to 3 f are longitudinal cross-sectional views illustrating processes of a 
balloon catheter manufacturing method in accordance with the conventional art; 

Figs. 4a to 4i are longitudinal cross-sectional views illustrating processes of a 
balloon catheter manufacturing method in accordance with the present invention; 

Fig. 5 is a cross-sectional view illustrating a construction of a balloon catheter 
manufactured in accordance with the present invention; and 

Fig. 6 is a block diagram illustrating a method for making a balloon catheter in 
accordance with the present invention. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT 

Figs. 4a to 4i are longitudinal cross-sectional views illustrating processes of a 
balloon catheter manufacturing method in accordance with the present invention. Fig. 5 
is a cross-sectional view illustrating the construction of a balloon catheter manufactured 
in accordance with the present invention. Fig. 6 is a block diagram illustrating a method 
for making a balloon catheter in accordance with the present invention. 

Firstly, as shown in Fig. 4a, in a preferred embodiment of the present invention, 

a first tube is formed by an extruding method. The outer diameter of the first tube is 

slightly smaller than the diameter of a desired balloon catheter. The first tube 20 
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provides with a discharge tube path 22 and an expansion tube 24 (step of SI 1 of Fig. 6). 
Thereafter, the first tube is vulcanized and as a result it has elasticity and thereafter, it is 
cut with a predetermined length in the step of SI 2. 

At this time, the cross-section of the first tube 20 has the form like Fig. 4c. Fig. 
4b shows a cross-section shape of the conventional art. 

As shown in the above drawings, the form of the cross-section of the tube 1 3 of 
the conventional art is slightly similar to that of the first tube 20 of the present invention. 
However, the thickness, tb and Tb, of the first tube 20 are significantly thinner than that, 
ta and Ta of the conventional tube 13. This is for securing facilities in working when 
punching the balloon injection opening to be explained hereinafter, enhancing the rate 
of success, and securing a urination discharge tube path as large as it can. 

Also, at the outside of the first tube 20 can form thinly as shown in Fig. 4c, 
considering the coated thickness again in second extruding process. In general, the 
thickness ta between the outside surface of the conventional tube 1 3 and the expansion 
tube 14 is 0.5mm and the thickness Ta of circumference is 0.9mm. Whereas, it is 
desirous that the thickness tb between the outside surface of the first tube 20 of the 
present invention and the expansion tube 24 is 0.3mm and the thickness Tb of 
circumference of the first tube 20 is 0.7mm. 

Also, a horizontal type extruding machine and a vulcanizing machine are used 

in the conventional tube extruding SI and vulcanization S2 processes. Whereas, it is 

desirous that a vertical type extruding machine and a vulcanizing machine are used in 

the first tube extruding Sll and vulcanization S12 processes. When the horizontal type 

extruding machine and the vulcanizing machine are used, some contact traces are 

remained to the surface of the tube, so that the traces are remained as scars at the 

balloon portion in next time, thereby generating eccentricity in balloon expansion or 
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breaking the balloon. 

Next, as shown in Fig. 4d, a balloon injection opening 23 is punched to the first 
tube 20 in step 13. At this time, a support rod 29 (referring to Fig. 4e) is inserted to the 
discharge tube path 22, so that the rubber tube is maintained in straight line, thereby 
capable of performing work easily. When forming the balloon injection opening 23, in 
the conventional art, an opening having a big diameter (about the diameter of 1.5mm) is 
punched at the center portion (15 of Fig. 1). Whereas, in an embodiment of the present 
invention, two openings (about the diameter of 0.5mm) are punched at an edge portion 
of the balloon formation portion, that is, apart from about 2~3mm from the boundary 
line. The two openings are as small as it can and smaller than that of the opening of the 
convention art. 

Here, the opening of the balloon injection opening 23 is formed in small, 
because, if the opening is big, the balloon formation layer 30' is depressed into the 
opening in the second extruding process (SI 6 of Fig. 6) and the thickness of the balloon 
become to be differed. As a result, when expanding the balloon, it does not expand 
symmetrically and it may become a cause of breaking. 

Next, as shown in Fig. 4f, mold lubricant 28 is coated to an outside portion, that 
is, a portion for forming the balloon, of the first tube 20 in step S14. In the mold 
lubricant coating process, since the mold lubricant must be coated only to the portion 
punched the balloon injection opening 23 in the first tube 20, turning the circumference 
of the outer surface of the first tube 20 by a round. Also, the coating boundary surface 
must be formed as a straight line, so it must take note of the work. 

At this time, the used mold lubricant 28 is liquid type soap capable of 
purchasing easily in the street. Also, the mold lubricant 28 is used material by mixing 
Teflon liquid with transparent ink and it is desirous to add water or alcohol for fitting 



the viscosity. 

As described above, the mold lubricant having the fitted viscosity is deposited 
in a sponge etc. and then coated only to the portion punched the balloon injection 
opening 23, turning the first tube by a round uniformly. After coating the mold lubricant, 
5 it is exposed to hot wind in weak with about 60~70°C in step S14. 

After the mold lubricant is dried sufficiently, the support rod 29 inserted to the 
injection tube path is removed (referring to Fig. 4f). Thereafter, the first tubes are 
^ connected with the same direction by a connecting unit 39 (referring to Fig. 4g) 

^ lengthwise in step SI 5, so that when extruding the second tube, a continuous working is 

3 5=3 

%1 10 possible. 
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p4 Next, as shown in Fig. 4h, a second tube 30 is formed at the outside of the first 

° : tube 20 through the second extruding process by using a vertical type extruder in step 

^ ? S16 and then vulcanized by using a vulcanizing machine in step SI 7. At this time, the 

\ M 

r i thickness of the second tube must be maintained uniformly and also it is required that 

15 the coating portion of the mold, lubricant does not discolor or the characteristic of the 

mold lubricant does not deteriorate. 

In the tube completed the vulcanizing process, the portion connected before the 

second extruding is cut again in step SI 7 and then the connection units 39 are removed, 

a tip 40 is formed in step SI 8, as shown in Fig. 41, and then a urine discharge opening 

20 26 is punched. 

The product completed through the above processes is shown in Fig. 5, the 

balloon formation portion 30' is expanded symmetrically with each other when air is 

injected through the expansion tube 24, so that an expansion tube 32 is formed. 

On the other hand, in the conventional balloon manufacturing processes, a 

25 worker is required in the processes S1-S4 of tube extruding, vulcanizing, cutting and 
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punching in the balloon injection opening/a urine discharge opening, respectively. Five 

and three workers are required in the tip formation process in step S5 and balloon 

molding process in step S6, respectively. Also, eight and five workers are required in the 

balloon adhesion process in step S7 and overcoat process in step S8, respectively. As a 

result, many workers are required and so it caused the manufacturing cost to rise. 

Whereas, in manufacturing the balloon catheter of the present invention, nine 

workers all are sufficient. That is, a worker is required in the first tube extruding and 

vulcanizing/cutting processes Sll and SI 2. Two workers are required in the punching 

process of the support rod insertion and the balloon injection opening SI 3. A worker is 

required in the coating process S14 of mold lubricant. Two workers are required in the 

process SI 5 of the support rod removal and the first tube connection. A worker is 

required in the processes of the second tube extruding SI 6 and the vulcanizing/cutting 

S 1 7. A worker is required in the processes S 1 8 and S 1 9 of tip formation and punching a 

urine discharge opening, respectively. Therefore, according to the present invention, 

there are several advantages that the workers and the cost are reduced. 

According to the embodiment of the present invention as described above, there is 

provided to a method for making a silicon balloon catheter in which a first tube having 

its outer diameter slightly smaller than that of a desired catheter is formed by an 

extruding method, mold lubricant is coated at a portion of a balloon injection opening, a 

thin film type second tube is formed at the coated outer surface of the first tube by a 

second extruding, and then the catheter is vulcanized and cut. As a result, when liquid is 

injected to an expansion tube, the second tube is separated from the first tube, thereby 

performing a function as a balloon. Also, since a step portion of the balloon portion is 

removed, a pain to the patient in surgical operation is relieved. A portion except for the 

balloon portion is prevented from separating, at the same time productivity can be 
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enhanced and the manufacturing cost can be reduced. 

While the invention has been shown and described with reference to certain 
preferred embodiments thereof, it will be understood by those skilled in the art that 
various changes in form and details may be made therein without departing from the 
spirit and scope of the invention as defined by the appended claims. 
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